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In the title compound, C 16 H 21 N 3 0 3 , the piperazine ring adopts 
a chair conformation, with its N— C bonds in pseudo- 
equatorial orientations. In the crystal, molecules are linked 
by O— H- ■ -N hydrogen bonds, generating C(5) chains 
propagating in [101]. Weak aromatic tt-tt stacking interactions 
also occur [centroid-centroid separation = 3.899 (1) A]. 



Z = 4 

Mo Ka radiation 
/x = 0.09 mrrr 1 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 
7U, = 0.978, T max = 0.982 

Refinement 

R[F 2 > 2a(F 2 )} = 0.057 

wR(F 2 ) = 0.161 

S = 1.00 

2775 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 296 K 

0.25 x 0.22 x 0.20 mm 



8562 measured reflections 
2775 independent reflections 
2537 reflections with / > 2o'(7) 
«,„, = 0.025 



201 parameters 

H-atom parameters constrained 
A/tw = 0.53 e A~ 3 
Ap mi „ = -0.38 e A~ 3 



D-H- - A 


D-H 


H- ■ A 


D-A 


D-H- - A 


03-H3^-N3' 


0.82 


2.00 


2.811 (3) 


171 



Symmetry code: (i) x — |, — y + |, z — |- 

Data collection: APEX2 (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



Related literature 

For general background to piperazine derivatives, see: Tian et 
al. (2011). For the preparation, see: Ghosh et al. (2010). 
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Experimental 

Crystal data 

C 16 H 21 N 3 0 3 
M, = 303.36 
Monoclinic, FIJn 
a = 5.8109 (6) A 



b = 37.012 (4) A 
c = 7.3537 (8) A 
ft = 95.634 (2)° 
V = 1573.9 (3) A 3 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6564). 
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Comment 

Piperazine derivatives in pharmaceutical and chemical industries have a wide range of applications (Tian, et ah, 2011). 
The title compound, which is an intermediate for our designed drug, was synthesized from 2-(2-bromoethyl)phthalimide 
and 2-(piperazin-l-yl)ethanol in the presence of K2CO3 as acid-acceptor (Ghosh, et al., 2010). In the molecule of the title 
compound (Fig. 1), the phthalimide fragment is planar, with r.m.s. deviation of 0.02 A. The six-membered piperazine ring 
adopts the chair conformation. In the crystal, the crystal packing is stabilized by O — H—N hydrogen bonding interactions 
and Ti-Ti interactions involving the benzene ring (Fig. 2). For the O — H - N the hydrogen bonding interactions, the relevant 

distances and angles are: 03 - H3^= 0.821 A, H3^-N3 =1.997 A, 03-N3 [i] = 2.811 (3) A, and 03— H3^-N3 [i] = 171.3°. 

And for the % ■■■7t interactions, the relevant distances are: Cg-Cg li[] = 3.899 (1)A [symmetry code: (i) x - 1/2, 1/2 -y, -1/2 
+ z; (ii) 2-x,-y,2- z; Cg is the centroid of the C1-C2-C3-C4-C5-C6 ring]. 

Experimental 

A suspension of 2-(2-bromoethyl)phthalimide (0.63 g, 2.5 mmol), 2-(piperazin-l-yl)ethanol (0.36 g, 2.8 mmol) and K2CO3 
(0.90 g, 6.5 mmol) in 15 ml acetonitrile was stirred at room temperature for 0.5 h, and then heated to reflux for 10 h. After 
cooling and fdtration, the filter residue was washed with CH3CN. And the filtrate and washing were combined prior to 
removing the solvent under vacuum. A white powder (0.55 g, 1.8 mmol) was obtained after recrystallization from ethyl 
acetate/ petroleum ether. Colourless blocks were obtained by slow evaporation of a CH3OH solution. 



Refinement 

All the H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C — H 
distances of 0.93-0.97 A, and with t/ iso (H) = 1.2£/ eq (C). 



Figures 




Fig. 1. View of the title compound, showing 50% probability ellipsoids. 



Fig. 2. Perspective view of the title compound along c direction. Labels of atoms have been 
omitted for clarity. 
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(i) 



Crystal data 
Ci6H 2 iN 3 0 3 
M r = 303.36 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 5.8109 (6) A 
6 = 37.012 (4) A 
c= 7.3537 (8) A 
(3 = 95.634 (2)° 

V= 1573.9 (3) A 3 
Z=4 



^(000) = 648 

D x = 1.280 MgnT 3 

Mo ifct radiation, X. = 0.71073 A 

Cell parameters from 5733 reflections 

6 = 2.8-29.9° 

H = 0.09 mm -1 

T=296K 

Block, colorless 

0.25 x 0.22 x 0.20 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

<p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 
r min = 0.978, r max = 0.982 
8562 measured reflections 



2775 independent reflections 

2537 reflections with / > 2a(I) 
Rint = 0.025 

^max — 25.1 , 0 m i n — 2.2 

h = -6^6 

k = -44^43 
/ = -8-»6 



Refinement 
Refinement on F 1 
Least-squares matrix: full 
R[F 2 > 2q(F 2 )] = 0.057 

wR(F 2 ) = 0.161 

S= 1.00 

2775 reflections 

201 parameters 

0 restraints 

Primary atom site location: structure-invariant di 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = l/[a 2 CFo 2 ) + (0.08LP) 2 + 1.190P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.53 e A~ 3 
Ap min = -0.38eA" 3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc*=kFc[l+0.001xFcV/sin(26)]" 1/4 

Extinction coefficient: 0.024 (4) 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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Izl .4 


\n p 1 yi p 1 3 
JN2 — C14 — CI J 


iin cc / io\ 
11U.3D (16) 


/~M PC TJf 

C4 — Cj — hi 3 


Izl .4 


P 1 ^1 TT1 /I A 

JN2 — C14 — H14A 


1 nn c 


PC pp pi 

CD — Co — C 1 


121 .0 (2) 


pii pn TT1 A A 

CI i — C14 — H14A 


1 nn c 
1U9.D 


PC P/T p-7 

Cj — Co — C / 


13U.3 (2) 


JN2 — C14 — H14B 


1 nn c 


P i py p-7 

CI — Co — C / 


1 n*7 0*7 / 1 o\ 
1U /.o / (lo) 


pii pn ui^ir> 
CI 3 — C14 — H14B 


1 nn c 


p-> p^ \T1 

Uz — C / — JN 1 


124. / (2) 


rji A A PIA TJ 1 AT} 

H 1 4A — C 1 4 H 1 4B 


1 no 1 


p \-> p-7 py 

Uz — C / — Co 


1 on c /">\ 

izy.3 (2) 


ATI pi f pit 

JN3 — CIS — Clo 


1 1 a n 
114.U \L) 


XT1 p-7 p/: 

JN 1 — C/ — Co 


inc on ( i o\ 
1U3.0U (lo) 


Mi pi f TJK A 

JN3 — CI J — HI 5 A 


1 no o 


0*1 po XT1 

Ul — Co — JN 1 


123.2 \L) 


pi£ pir UK A 

C 1 0 — C 1 J — H ISA 


1 no o 


( \ i po pi 

Ul — Co — CI 


izo.y \L) 


ATI pi f TJ 1 CO 

JN3 — CI J — H15B 


1 no o 


XT1 PP pi 

JN 1 — Co — CI 


inc o /i /■ 1 *7\ 
1U3.04 (1 1) 


pi£ pir ul CD 

Clo — CI J — H15B 


1 no o 


xt 1 on pin 
JN 1 — CV — C1U 


1 1 -> /:-> pi o\ 

1 Iz.oz (lo) 


UK A P1C Ul CD 

H 1 5 A — C 1 J — H 1 5B 


1 n"7 n 


XT 1 PO 1 1(1 A 

JN 1 — CV — hlyA 


1 nn 1 

iuy.i 


P.1 PK p 1 C 

U3 — C 1 0 — C 1 J 


1 nc n /*t\ 
1U5.9 (2) 


Pin p^n i in ,\ 

C 1 U — Cv — hlyA 


1 nn 1 

iuy.i 


P.1 PK n|<TA 

U3 — C 1 D — H 1 OA 


1 1 n ac 
11U.0 


xti pn 1 1 n i) 
JN 1 — cy — hiyh> 


1 nn 1 

iuy.i 


PI c pi£ UKA 

C 1 J — C 1 0 — H 1 OA 


1 1 n /: 
11U.0 


Pin pn ufiD 

c i u — cy — hiy b 


1 nn 1 

iuy.i 


P.1 PK UKD 

U3 — Clo — HloB 


1 1 n £. 
11U.0 


i in a pn unD 
hiy A — C y — rl y r> 


1 n*7 o 
1U /.o 


P1C PK n|/n 

C 1 J — C 1 0 — H 1 OB 


1 1 n /: 
11U.0 


xtt p 1 n pn 

JN2 — CIO — C9 


111 AO /1 *7\ 

111.02 (17) 


TT1/CA P1/I TT1/IT3 

H 1 oA — C 1 o — H 1 oB 


108.7 


N2— CIO— HI OA 


109.4 


C8— NI— C7 


112.13 (18) 


C9— CIO— H10A 


109.4 


C8— NI— C9 


124.43 (19) 


N2— CIO— HI OB 


109.4 


C7— NI— C9 


123.34 (19) 


C9— CIO— HI OB 


109.4 


Cll— N2— C10 


111.95 (16) 


H10A— CIO— HI OB 


108.0 


Cll— N2— C14 


108.56 (17) 
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N2 — Cll — C12 


110.79 (18) 


C10 — N2 — C14 




110.22 (16) 


N2 — Cll — H11A 


109.5 


C12 — N3 — C13 




108.70 (17) 


C12 — Cll — H11A 


109.5 


C12 — N3 — C15 




109.44 (17) 


N2 — Cll — HUB 


109.5 


C13 — N3 — C15 




112.78 (18) 


C12 — Cll — HUB 


109.5 


C16 — 03 — H3A 




109.5 


p/; pi ( ' "i P3 
C6 — C 1 — C2 — C3 


A O (1 \ 

— U.o (3) 


p.1 po mi p~7 
Ul — Co — JN 1 — C/ 




—\ I /.O (Z) 


PO P 1 PT PQ 

Co — C 1 — C2 — C3 


1 /o.4 (Zj 


p 1 po mi p~7 
CI — Co — JN J — C/ 




A 1 

0.3 (2) 


r^i p^t r^i r^/i 
C 1 — Lz — Lj — C4 


1.0 (4) 


pvi po M1 po 

u j — Co — jn j — cy 




1 1 (A\ 

-1.1 (4) 


pt pi p/i pc 
C2 — C3 — C4 — CD 


-0.3 (4) 


p 1 po mi pa 
CI — Co — JN J — C9 




1 H& 0*7 ( 1 A\ 

1 /o.o / (lv) 


pi p/i pc p/: 
C3 — C4 — CD — Co 


— U.4 (4) 


C\"t P"7 Ml PO 

(J2 — C / — JN J — Co 




1 *7A A 0\ 

1 fy.y \l) 


p/i pc p/: pi 
C4 — CD — Co — C 1 


0.5 (3) 


p/: p~7 mi po 
C6 — C / — JN J — Co 




A 1 (H\ 

-0.1 (2) 


p/i pc p/: p~7 
C4 — CD — Co — C / 


1 T7 1 

— 1 / /.I (Z) 


p.t p~7 mi pa 
Uz — C / — JN J — C9 




3.2 (4) 


pt pi p/: pc 
C2 — CI — Co — CD 


0.1 (3) 


p/; p~7 mi pa 
C6 — C / — JN J — C9 




1 "7/; /;n / 1 n\ 

— J /6.&y ( jy) 


r^Q r^i r^c 
Co — CI — CO — CD 


1 in n (h\ 

—i 1 1 .1 yl) 


pa Ml PO 

c j u — cy — jn j — co 




fl"7 fl 

y /.y \i ) 


pt pi p/: p~7 
Cz — CI — Co — C / 


1 /O.Z (Zj 


nn pa \ti p-7 

c j o — cy — jn j — c / 




-oD.y (3) 


po pi p/r p-7 

Co — C 1 — C 0 — c / 


0.4 (2) 


pn 1 1 \n ^ ■ 1 a 
C Jz — C J J — JNz — C JU 




1 7Q 1/1 P 1 

j /y.J4 (li) 


pc p/: p~7 p.t 
CD — Co — C / — Uz 


H 1 fA\ 

-2.3 (4) 


rn pi i mi rn 
C Jz — C J J — JNz — C J4 




— Dy.U (2) 


pi p/; f^n 

C 1 — Co — C / — (J I 


1 *7A A 

l /y.y (Z) 


pn pin mi n i 
cy — C J 0 — JN 2 — C J J 




/;a T 
— 6y. / (2) 


r^c r^t* c^~i mi 
CD — CO — C / — JN 1 


1 HH £ (H\ 
1 / / .0 (Zj 


r^o t ' 1 n mo ^ ■ 1 /i 
cy — C J U — JN z — C J 4 




joy.io (jyj 


pi p/; p~7 \n 
CI — Co — C / — JN 1 


A H /">\ 

— U.Z (Z) 


pn p i A MO PI 1 

CJ3 — CJ4 — JN2 — CJ J 




CO 1 

Do. 3 (2) 


pt pi po p.1 
Cz — CI — Co — U 1 


A 1 //I \ 

-0. 1 (4) 


pn pi j mi p 1 A 
C li — C J4 — JN2 — C JO 




— J 10. 11 (Jo) 


p/; pi po p.1 
Co — CI — Co — U 1 


1 "7"7 ,1 

1 / / .4 (2) 


P 1 1 PIT Ml P 1 1 

CJ J — CJ2 — JN3 — CJ3 




COT 

-Do. 2 (2) 


C2— CI— C8— Nl 


-178.0 (2) 


Cll— C12— N3— C15 




178.21 (19) 


C6— CI— C8— Nl 


-0.4 (2) 


CI 4— CI 3— N3— C12 




57.8 (2) 


Nl— C9— CIO— N2 


-173.76 (18) 


C14— C13— N3— C15 




179.35 (18) 


N2— Cll— CI 2— N3 


60.1 (2) 


CI 6— CI 5— N3— C12 




-168.0(2) 


N3— CI 3— CIA — N2 


-58.9 (3) 


CI 6— CI 5— N3— C13 




70.9 (3) 


mt n; p i /; r\"i 

JN 3 — C 1 5 — C 1 o — (_>3 


165.2 (2) 








Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D — H- 


03— H3A-N3' 


0.82 


2.00 


2.811 (3) 


171 


Symmetry codes: (i) x-l/2, -y+l/2, z~ 


-1/2. 
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